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New analytical methods such as immunobiosensors, which combine the selectivity inherent to 
immunoassays with the high sensitivity provided by electronic or optoelectronic signal transducers, 
are becoming valuable alternatives to lengthy and labour-intensive conventional chromatographic 
techniques for pesticide detection. In this presentation, the development of a Surface Plasmon 
Resonance (SPR) optical biosensor for the determination of the chlorinated insecticide DDT is 
described and its main analytical characteristics are discussed. 

For the immunosensor development, a functionalized alkanethiol monolayer was first formed 
onto the gold-coated sensor surface. Next, a BSA-DDT assay conjugate was covalently attached to 
the functionalized surface. Finally, a binding inhibition flow immunoassay in the conjugate coated 
format was applied for the detection ofDDT. The competitive assay consisted ofthe incubation ofa 
mixture ofthe standard analyte (p,p '-DDT) and a monoc1onal antibody (LIB-DDT5.25) selective to 
DDT congeners, followed by the immunoreaction of the unbound antibody with the hapten 
derivative immobilized at the sensor surface. 

As it corresponds to binding inhibition immunoassays, the SPR signal provided by the sensor 
was inversely proportional to the analyte concentration in the DDT -antibody mixture. The 
calibration curve for p,p '-DDT was obtained by fitting experimental points to a sigmoidal four
parameter equation (figure 1). 
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Fig. 1. Normalized average standard curve for the DDT SPR immunosensor. 
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The sensitivity of the immunoassay, expressed as the analyte concentration that reduced the 
assay signal to 50% of the maximum one (I50), was 11.7 nM (4.2 ~g rl) for p,p '-DDT. The 
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inhibition curve allowed the detection of the analyte from 0.8 to 21 "'g r1 (Iso-Izo range), with a limit 
of detection of 0.3 "'g r1 (190), 

The SPR biosensing principIes are also being applied to other pesticide (chlorpyrifos, carbaryl) 
belonging to different chemical families (organophosphorus, N-methylcarbamates), with very 
promising results. Moreover, the performance of a portable SPR irnmunosensor system designed for 
the direct detection of pesticides in water samples is currently under evaluation. These potential 
aplications, together with the ease of authomated control of the devices and experimental 
procedures, may convert SPR irnmunosensors into very suitable and valuable field analytical 
methods for the real-time detection of small pollutant compounds, such as pesticides, without 
labelling requirements. 
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